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� Teratology - The study of birth defects

� Teratogen - Any agent (e.g. drug) that causes 
abnormal development

� Behavioral Teratogen - Any agent (e.g. drug) that 
causes impaired cognitive, affective, social, 
reproductive, and/or  sensorimotor behavior, even 
in the absence of obvious physical problems

Some Definitions







Picture of alcohol bottle deleted 
because of copyright issues. 



Objectives

� Discuss the effects of heavy prenatal alcohol 
exposure on brain and behavior

� Overview FAS and its general features
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Historical view of alcohol as a 
teratogen

� “Foolish, drunken, or 
harebrain women most 
often bring forth children 
like unto themselves” 

Aristotle in Problemata

Rosett, 1984

� “Behold, thou shalt
conceive and bear a son: 
And now, drink no wine or 
strong drink.” 

Judges 13:7



“The offspring of alcoholics have been found 
defective not because of alcoholism of the parents 
but because the parents themselves came from a 
defective stock.”

Journal American Medical Association, 132:419, 1946

“...the idea of germ poisoning by alcohol in humans 
may be safely dismissed..

Jellinek, E.M., & Jolliffe, N.
Journal of Studies on Alcohol 1, 1940

Safety of Alcohol and Reproduction 
in the 20th Century



View on the absolute safety of alcohol in 
pregnancy continued into the 1960’s and 70’s

� The ethanol drip was used in obstetrics for threatened 
premature labor.
� One of few medical uses of ethanol.
� Involved I.V. ethanol infusion for 6–10 hours, reaching BAC 

as high as 160 mg/dl
�First report — Fuchs, F., et al., Am. J. Obstet. Gynecol., 99:627 (1967)





Fetal Alcohol Syndrome

� Specific pattern of facial 
features

� Pre- and/or postnatal 
growth deficiency

� Evidence of central 
nervous system 
dysfunction

Photo courtesy of Teresa Kellerman 



Facies in Fetal Alcohol Syndrome

Discriminating Features Associated Features

Epicanthal folds

Low nasal bridge

Minor ear anomalies

Micrognathia

Short palprebral fissure

Indistinct philtrum

Thin upper lip

In the young child Streissguth, 1994 



Other Examples of Children with FAS

Short palpebral fissure

Indistinct philtrum

Thin upper lip

Pictures deleted because of copyright issues



Eye Anomalies

Examples deleted because
of confidentiality issues



Lip-Philtrum Guide

Susan Astley

Examples deleted because
of copyright issues.  Please 

direct inquiries to Susan Astley
at the University of Washington 



Hockey Stick Palmer Crease

Example deleted because

of confidentiality issues
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Comparison:  Child with FAS and mouse fetus Comparison:  Child with FAS and mouse fetus 
with fetal alcohol exposurewith fetal alcohol exposure
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FAS – Only the tip of the iceberg

� Fetal alcohol effects 
ARND/ARBD

� Appear normal but clinical 
suspect

� Normal, but never reaching 
their potential

� Fetal alcohol syndrome

Fetal alcohol spectrum disorders



Fetal Alcohol Spectrum Disorders

� Reflects a continuum of 
prenatal alcohol effects

NIAAA, 2003

� Acknowledges that the facial 
features occur as a result of 
exposure during early pregnancy

� But, significant neurobehavioral 
deficits can result from exposure, 
perhaps at any time. 



Examples of dysmorphic FASD (FAS)

Examples deleted because

of confidentiality issues



Examples of nondysmorphic 
FASD

Examples deleted because

of confidentiality issues



Courtesy of Ann Streissguth

Growing up with FAS

Examples deleted because

of confidentiality issues



Substance Use in Pregnancy

� Overall rates of alcohol use 
among pregnant women 
have declined since 1995. 
But rates of frequent and 
binge drinking remain at 
high levels.

� More than 130,000 
pregnant women per year 
in the US consume alcohol 
at risk levels.

� 1 in 30 women who know 
they are pregnant reports 
“risk drinking”

� 1 in 7 women of 
childbearing age engage in 
"risk drinking”
� Birth defects associated with 

alcohol exposure can occur 
before a woman knows she is 
pregnant

� Nearly 50% pregnancies are 
unplanned



Prevalence of FAS

� Different studies show prevalence rates for FAS in 
the US ranging from .3 to 2.2/1,000 births.
� Some groups may be as high as 10/1000

� Each year in the US, as many as 8,800 cases of 
FAS occur. 
� Maybe 4 times as many affected by alcohol but without 

FAS (these are the nondysmorphic FASD cases)



Five-day-old with FAS



Autopsy findings

� Microcephaly
� Hydrocephaly
� Cerebral dysgenesis
� Neuroglial heterotopias
� Corpus callosum anomalies
� Ventricle anomalies
� Cerebellar anomalies



Behavioral descriptions of children 
with FAS

� “too lively, ceaselessly agitated, turbulent and 
quarrelsome”   Lemoine et al., 1968

� “tremulous, hyperactive and irritable” Jones and Smith, 1976

� “fidgety, distractible, always on the go, and never 
sitting still”  Streissguth et al., 1978





Image Analysis

T1-Weighted Skull stripped tissue segmented Surface rendering



Take Home Message 1

Prenatal exposure to 
alcohol, at least high doses 
of alcohol, can cause 
permanent changes in the 
brain and it is these 
changes that underlie the 
behavioral problems (either 
directly or indirectly)

Picture deleted because
of copyright issues.



Diagnostic Groups

� Fetal Alcohol Syndrome (FAS) - Dysmorphic FASD
� Children with all of the required diagnostic criteria and a confirmed 

history of heavy prenatal alcohol exposure

� Prenatal Exposure to Alcohol (PEA) - Non Dysmorphic FASD
� Children with a known history of significant alcohol exposure, but without 

the physical features necessary for a diagnosis of FAS

� Non-exposed Control (CON)
� Children who have no history of exposure to alcohol or other known 

teratogens


